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[-2-441 

[-2-41 

-H^r 44* 4^4 4* 44444 tH^Rr 44£.:El£-4(PMD, 
Polarization Mode Dispersion)^ iL44^ 4^ ^ 44°fl ^rtr 444. 

4* 44 4# -f-44 43L#£: PMD4 <3*J=°.5. ^ ^44 ^^^Efl(PSP, Principal 
State of Polarization) 44°H aItJ 444f- 4^4. o]§ 4447I 4*11 44 , 4# 444 
4 44^44 (PC)S 444Efl-I- 444^ PBSCPolarization Beam Splitter)^ 

3r4. PBS4 ¥ 7fl 3] 4 5. #344 ^ 444£-^r afll ^St 44 7}4444* 

7]x\ 4444 444"i:4 4*fl 90S 3444 444 ^ 44 PBSS. ^344. *fl2 444^ 

^ 42 4s» 44 4*34<^ 4444 444^4 o^w.- 444^ 

4444. 444£-£: 44 PBSS. <^44 44 PB S5. 4434 4l 444-g-4 

44"44 t^SS 4*44. ^44 42 444-&£- 4^#44 cfloEj^^EiS ^ ^ 
^4^4 4344^1 <^444 PC^lol^loil S]344. PC444^r 44 43&4 oi^ 

^ 4^ ^ 444£4 PC* s)£sj] 4444. 4434 4-^4 44* >| ^1 

4 44 4Jl44 ^ PSP4£-8r PBS4 ^ -%4 4144 ^-e^sli 44 *1] 1 4 4 2 ^St 
44 4*g44 €4. PBS4 #34^5. 4-& 1 4 2 444-&4 4^4£: 444444^. 
°J34^ 444*1144^ ^ 444^1 444444 444£4 s]je.«"4^# 7)-44444 4 
7>^H 444 AS. 4444. °1 44 PMD7V iL44 4s« 4^3 as 4-8- * $14. 

°1 £ i 4 4 4^1 4^-4, PSP44# 4444444^4 ^-^44 4^4 AS 444 
AS4 iL4^ A4 4-i- 44 #4fe ^44 444 44 44^ PMD4 4-S- 4 -§-4^ -n4AS 
iL4-«- ^ &4. 5E4, iL4 444 Jl#^4 444-8: ^-4^ 5U4. 
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s. 1 

^S.S.^LKPMD), 3.^7], ^^Bfl(PSP) 
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[*^^ ^] 

^-^^ A]^Efl^ 2.JE. ^ Ji# ^1 ^ n. ^^{Polarization mode dispersion 

compensating device in optical transmission system and method thereof} 

£ 1-^ -g- ^^1 <^H1 ^^"2.^ -g-L> Ji^M ^ 7fl ^SSolcj-. 

£ 2±r £ H 5LA]^ PC ^<H7l^ ^^o] ^S^ojc).. 

£ 3^ £ ^^1 *H ^ofl 4^ p S p ?J-A}Jf o| cf^ ^2:^olcf. 

4^ ^ ^A] ^ofl Tt]-= *1<£A} 74H71S] ^2:£0lcf. 

i 6^: ^^^l z]- DGD^jt°ll tfl*f| psps]- PBS^r zj-ofl ir]-3 lOGHz^T-i^ 

^Srl- 4Er\H nefl^l^. 

£ 7^r ^^Hr 10,20,30GHz°lH^ ^-rll^o] ^e^^ pspef PBS^r 4^ 

*}^°\) ^J17} ^ 2}-*<HH S\±r S.— ^(Polarization Mode 
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Dispersion: °)f>\, PMDe}-Jl ^^)^8r Ji^rTr ^ =1 *#^°\] & 

<9> ^-^^ Al^^ofl oio^ ^ l^sRr PMD^ ^HdJl^ cfl^^a}- ^ 

7^1- ^ltr^m A^] sfi|ol4. PMD^ Hi tfl 3 aj ai ^i^VcH] tcj-ef ^ 

n^^^C Principal State of Polarization, o]^., pspe]-jl ^^^-)e}-ji Jf = fe- a^ =^3] 
tr t ^^r°H] ^sfl^ Differential Group Delay) 

(Differential time delay)S. %^1Jl^ 4^ 2fl^-§- SM^r^r. °1 ofl ¥ PSP 4^ 

°1 ¥ °J?1 7 -!^ <?l7l-§>^, ^34^0.^ #jM<£o] a^ PMDS ^Itr -tlssfl 

<io> o)e^ PMD^^-^sll- ^-g-*r #sfl 7l^## #3^^.^ ^ ^o] oic}. 

<n> B. W. Hakki^ IEEE Photonics Technology Letters, vol 9, pp. 121-123, (1997) °1H 

^#ofl cq^ «.aj- ^(Polarization Mode Dispersion 

Compensation by Phase Diversity Detection)" 4 PMD IsL^cr 1 ^ ^l^l^r^^f. 
<12> o] ^sfl ^ PSP ^^9] X\# ^<g^l- (mixer )sL^-B\ <£<>M 

3.7)7} ^ A)^]c^^- ^l^Ai(Variable delay lineH ^"h^H PMD# i^tr^r. 

<13> ZL^l4 ^ PSP #^SW, ^fl^Kr ¥ ^*\7)3_ <^£)^ ^7l ^31 

7> ^>o> *Rr31, oji- ^tflA^ ji^ AGCCAutomatic gain control) di*>7> IL^- 
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<14> 4^ HlH#°l ^7 r lHr^- ^^t!r 3-7>S] Ji^ 4i^>7l- jS.^ o.5.m| , H] 

<15> S *V, PMD ^€^1- 3-8-tr #2fl 7l^5L, P]^- ^ ^ 5930414^1 7flAl^ 

7}^ ^ *v*l ^ zi (Method and Apparatus for Automatic Compensation of 
First-Order Polarization Mode Dispersion)" °1 $14. °1 #2fl 7l^^ 4^}^14 
(Mach-Zehnder) ^Tfl^s] iL^-I- a>^-^o^ ji^I ^ e ^.g- *}^°\ 

*)H7lS ZL ^ 5.^3 ^l^^r ^^Slvl* HtflS 2) JEL «J] *IH ^ o_3.V) , PMD 

<16> H^M-, ^ *]<?!*H ^o]^\ z]- ^o^M tfl*}} ^^-711- 2:^*H 2.=- ^ 

<17> Hl*h ^2fl 7]^b n]^ ^ »is 6130766^1 "^^^Efl ^ 7l^# oj-g-^V £. 

— ^-^(Polarization Mode Dispersion Compensation via an Automatic Tracking of a 
Principal State of Polarization)" °] 7flX| :E l 0 l ojcf. 0 ] ^efl 7l^gr ^Q^k 
^ **£lZ}3L %^7] (PBS: Polarization Beam Splitter)^ ^ #§HH ^ PSP^£^ 

*MJa1Jl<2] 2*\ #*1^H, ^ a J"flS S^7l(PC, 

Polarization controller)* ¥ PSP # Sfl^H ^ *V 

*l PMD* Jitf^cHr ^X\f>\<&t\. 

<is> neiM-, ^<J^H] ^4^^St Jfltr S^o] ^_Q.s>3i A]s 
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<19> aEl£S £ oj-f-ji^ ^ 7|#^ 4^]^ ^2fl^ ^)^^>7l ^tb 

PMD JSLtf 4iA Al^V-i- cfli fAlofl, Al^ofl 4a}. t^s>^ PMDofl 3 

-§-*H PMD# iL^Vfe g n *$^^r 7ll^t| oicf. 

<20> nfs. 7l#^ 4^]^ PMD Jitfs] ^1^1 ^4 it^i iL#^ ^ S^fe PMD 

<2i> oje^v 7l#^ 4^]^- ^s>7l £ J^Mj 43 PMD ^ ^]^ ( 

Al^tfl^ ^-fMH ^*Rr PMD» J±^}fe ^lSAi, #7l ^ 

aIJl^M 3g#o] Aj-Efls^ oj-^ ^^>^ ^^-2:^71; #7l 3^2:^71 3.-?-E] #^ £ Aljgr^o. 

t±X\ IfsH #^ #^*Rr # ^-1-71; ^.g. £^Kf afli 

£3 ^£5. S^l^H «U}*Kr ^SHH S}*}^; ^ 2 ^1^^ ^2 

^ l^fe ^ Z}\£3. Sl^A]^ HVAfs]-ZL , M-H^lfe ^.7}^9l #^ 

*>fe ^^^Bfl ^-Al«-; aV 7 | ^^^-Aj-Efl ^-Al«-S.«-El Aj^-g. ol-g-^}cc] aJ- 7 ] A]Jr*J- 

^ ¥ 7fl^ ^^tb ^€^Bfl7>, ^ 7 j ^- *ig 7 ]o) ^3l*V - ^ol] Aj-71 ^ 

# 2:^711- *lH*Rr m% S^7l ^1^71; ^1-7) % ^7}S,^ ^S\o] ^ ^ 

^l*S*>fe Ajs ^ ^-71^ 31 ^7} ^^AS-^-Bl ^-71^ ^Jr oj-g-^].^ 
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#71 7>^ *l<S>id-§: ^S^-^ #71 afll ^^^-4 ^-7] ^12 ^^^-^ Aj^V 

<22> o}7H ( ^ 1 T^ofl cq^^V S^C-flo] S]^^^ 3l}-EHl o) s] #±X}2}- T^-g^g- 

^#71; ^ ^-71 ^7] a|s ^ ^ ^4^r ^ 4*1 ?1 ^¥4^* Sf"^- 4^ 

# zfcES. 3^1*1^ ^H7l^ 4^3H s) ^t^; ^>7] ^-71^ ^ 

71^1515. ig^Rr ^#7); * ^71 a]Jl ^ ^ ^^a^jQ, o$^X\?}^ ^Q^E^^ 

<25> *V^, ^7} S^7l ^<^7l^, Aj- 7 j ^^Bfl ^-a] Ajjrcq ^ ^ 

3&4 ^JJl^ *l]2 3^3M: alin^ ^ ^-71 aiin-a o] ^ 

<26> ZL^Jl, #7] ^1^7)^, ^-7) ^^^S-V-t] -g-7l<g ^1^^ ^I^IJlS ^ 

*\t= #3#7l; A o V 7l ^7] 11 2L ^ -g^ <^4*Hr cfl^Jfj!]-^; Aj-71 

cfl« -^4 ^Ejojl o^o} c^4^ Aljro] ^ x ^^^4 o]^d\] ^1^^ 
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<27> #7l *1<£^ ^H^, #71 #*H»il5.-ifEi ^-7] 51 ^1^^ Jg^iE* ^*Rr 

^#51 #71 ^£ o^ofl ^£ ^2 ^rr-i- HlJE^ Hi jB. 

Jf ; ^ #7l «lil^2l- ^JE^ *fl2 ^ €" #&*}^ # 7 1 7].^ ^c^o]] 2) 

<28> o]e^ PMD iL# #*HH, #7l S^7l ^1^71^ #71 *IH 

7lS^-El g-BjSM =.^3 0.5L £-g-£l^ *W Wj-B^^c]-. 
<29> ^ofl 45 pM£) ^ wj-^^-, Al^^oj ^ ^_o.oflA] 

PMD» i#*Rr ^ a) #7l ^-B-S ^*fl ^IJL^l ^^"51 #Bflfil- w 0 v 

^^-S^7H1 &&?>}±r ^^1; b) #7l S^7lS.^-El ^JL^- 

1-711- ol-g-§}a| ^3. -T- 7fl£] #^^^-O.S ^Sl^H , °1 # ^##£-£- T^S. 

5. ^^JL, #7l ^12 ^^-g-^r X|2 7§3-3, AA if, A 3^ ##<M tij-A]-^^ 

#°>^r ¥ £^-§-8: # ^-^7H1 °lSfl 4*1 £^*H #^^5.5. *l^Rr ^Tjl; c) 7> 

^ ^l^* ol-g-^ #71 ^1 ^<5Rr *fll ^^-#^ofl Al^> 7}*m°.S. 917} 

5fr ^711; d) #7l *)1 1 7>^ *1 "3^-2-5.^ ^^-i- <£) ^ ^ofl 0] 

n 5l^Al^A-l ti}A>^ cfTll; e) ^##31 #*l^-& ol-g-^ # 7 i 2^S,S. 

*}^*Rr A2 ^ <Qlf±t ^ WVAl-^Jl Ufn]^^ -f-3}A] 7l^r ^Tfl ; 

f) #71 ^^-#Hfl a-i^Ei W-^Q ^7l^}o] ^^>J1, #7)^°} AjJl* 

°l-8-^H #71 ^- ^^#Efl(PSP)7l- 3:^71 ^H7H1 ^ # 7 ] ^ ^- ^- 

71^1 ^- ^ISlE^- S^7ll- T^H^ h) #71 ^ £-^-71 ^-Ei 
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^7} ISS *H|*Hr QfL^ %%^} £7}*}^ £31; ^ i) ^-71 # 

*1£ *1<3*1~I- ^71^ £3l« 5£f-*Vcf. 

<30> <^7]*], <$7) e) £31^, ^71 Xl2 ^*S*Rr *\}2 £#^£4 £3 A^S- 

s\&s\o] a>A>£]zL, M-^lfe ^-s^Rr £31; A oM ^ ^7]^iss. £:&*Rr £31; ^ 

A oM ^71 -tl^Sl £3 ^ ^ ^^Itt £31* S^-W. 

<3i> S^tr, e) £3fe #7] Xl2 ^*3*Rr X| 2 £#^-g-8- W^-8r °l-§-^H £ 

71 ^ ?)tz £31; ^71 #*)-^ 1-4^ ^^M- £^fe £31; 

^-71 ^-*V^O.S.-?-Bl ^71^ ^71 ^^Hr £31; ^ ^71 ^71 AlJ:*} ^331 

^ ^ ^zHr^-g-lr ^4^171^ £31# ^ ^4. 

<32> ^ ^1-71 f) £7il^, ^ig^l-Efl «-S^fEi ^ U 

°fl XI 2 #33M- wl^Rr £31; ^ ^-71 XU X]2 # ^ 

^d^^>£^- ^"71 2:^7H1 3] = ^ XH^lSl- ^7>*>0^ ( -£71 ¥ ^£^ V 

Efl7> <#7] ^% % ^714 ^- ^oj] ^ t^SL^- £7jll- i^-il- ^ olcf. 

<33> ^-71 i) £31 fe, ^71 ^^S^ « 7]€ Aj^-g- ^Al^jg. >£^}^ £7fl ; #7] 

£7} ^3 i^B 5 ^ ^ ^ ^3 i^H^ ^4*Rr £31; ^71 <^4£ ^S. 

4 XU ol^ofl *j| 2 ^3M- tiling £7]); ^-71 ylja^4 ^ii ^^^4 X12 

^ €• ^ ^*K£^- 7)^1 ^ofl 3X)c«fl XM^IJl* £7Hr}a}, ^7) XU 
4 A oM XI 2 £^^^ AlTi^^^l- ^ C+Tj)-- ^*V^ - Olcf. 
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<34> a*V, Aj- 7 ] i} cJ-Tfl^, A oM AlJl^ ^H§*Hr ^Tfl; 

A^S^ ^2 *!#JE # €• 53t-8- ^*KE^ 7^^1 ^^ofl TZjjE.tffl ^HAjJr-i- oi7V«H, ^71 

#71 f) #7ll<2} i) ^Tfl^ Zfrzj- ^-^£1^ ^^51^ £0] a>^^>Cf. 

<35> ol^ j ^-jlS. *M ^1 *H1 tfl*H t^ol 4^}^ 7l# 

7>^1 #ol^. ^Efl S - ojo.^ <^7H1^ ^ ofloJi ^5]^ g 

<36> £ lofl aflofl ffJ-S. PMD ^ ^ 7 fl^^tl ^£7} £.^5)^ olrf. 

<37> w^o} 6))6\] 4^ PMD #*lfe, ^71(10)^1 ^ ^0.(20)1- * 

«H $.*£s\xt ^^tt S^7l( po larization controller, °]t>\, PCe}- 

^^)(110), S^7l(110)^ #3^1 3*13^ # ^-^(Polarization Beam 

Splitter, o]*} t pbs^ ^^^-)(120), PBS^ *fll ^5.(122) o^s} 7 >^ *1 ^(Variable 

delay line)(130), PBS^ *fl2 ^3.(124) ^Ml ^*l*r ^^Efl #a) «-( Pr incipal States of 
Polarization-monitoring part, °1*>, PSP #A|-!fe).ji ^*r)(160), PSP #*1-t-^ 

PC« *lH*Rr PC ^l<H7l(170), 7 r >£ *1<3^(130)£1 #^^1 ^^]^ 4er^°l 3# 
r^KFRl, Faraday rot at or) (142) 4 7^^-(Ml, mirror) (144)5. ©l-?-©!^ s]-iil-c-ll 0 l $#7]-^ 
(140), PBS(120)S] #^ ^s. ^Hl ^€ #tEj-Bfl( 0ptical tap) ^ 3£^rf. 

<38> o} 7 H, psp «-(i 60 )^ ^e^o] 2l^4i7>(FR2)(152)Sf ^-g-^ ^-4*H=r T]^- 

(M2)(154)S °l-f-<H3l ^£-^4 Sl-BHH 3#7i-§r(150) ( -^£¥4 ^r^H 5] *}7i-i:(150)^- 
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^f-S}^ j=4£ ^71 3°J ^1^5. #^*Rr ^#71(156), #^#7HH #^3 

^ €^*Rr tfl<* ^4 ^Ei(BPF)(158)» if-^H, tfl<* ^E-HH A}jr 

tt PC^l^ 71(170)5. 

<39> £ 2 ofl ol^*V ojs^^^ ^ ^4 ofldjj ^ PMD PC 

^1^71(170)2] ^M] ^7} £Al£]o^ o}4 
<40> pc ^H7l(170)^ PSP ^1^(160)^1 tfl<*j 3=4 ^(158)5^ ^ ^4^ 

4 ai^o] *fl 1 ^&4 o]^ ^^o] ^ 2 ^a-gr tiling #3 ui57«-(220) > ^ HlniY- 

21 ^ofl 44 3M- pc(110)ofl 4 = «« ^H^^l- ^7}-*Kr 4^ BJ ] *lH <i! 

2. °j7]-^-(240)» S^-*Vcf. 
<4i> 4^1^ ojeit!: ol^cv)^^ £ 1^4 ^A] ofl ofl 4s. PMD ^Aj- 3.^3 ^ofl 

<42> #Al7l( 10 ) S «-E^ H-^*V ^Jl^ %^-B-(20)» " 7fl4 

^"g- ^, ^^Efl(PSP) 4°H PMDS . o]*V Al ^> 40344 ^Js)^, oleltb ^l°l^l-7> 

iHi^l #41 J:^ ^4 ^4 ofloii 4s pmd haj- ^(100 Hi <y^4. 

<43> PMD JiLtf ^4(100)5. Sfl^ ^S^r ^4, PCX 110)1- ^ ^Bfl7> 

4 PBSQ20H «gsJ3<H 45. ^4^r ^ 7fl4 ^#0.5. £-^44. PBS( 120)4 ^ 

$ #3 tb ^#(*U ^^)^ ^ 5.(122) #4 7>^ 4 130)-9.S. 54)44 

-H, 4€- ^^-(^12 ^-g-)£r afl 2^5(124) ^>4 PSP 44^(160)5 54^1}. 

<44> 7 }Q ^(130)0.5. 5.tfl4 *)ll ^^^.O. 7 J.£ ^l^Aj( 130 )^. J^4^|.^A4 Al^> 

S\J1, 0}^ a1^> 4<g,g- ^^^J- ^ 4eHH S)^i^>(FRl ( 142)4 7^ (Ml) (144) 5 o)~l 
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<H*1 sH^H S)^7]-i-(140)ofl 90S. 3*i£H a>A>^ ^, z±A} *1<2^(130)* -f-Sfl 

Mil cf^- PBS( 120)1- ^-n-^H #3 ^5 %«^(180)J15 W=K 

<45> *V^, PSP 160)5. <g^€ *fl 2 sM^lM S]^^1-(FR2)( 152)5]- Jf-g-*} 

_°5 ^4*Rr 7^(M2)(154)5 -^-^4 ^^^^(150)«fl 90 

£ sl^^H *Va}s\jl ^^1^ ^4€4. 

<46> Jf^-JM- sj-eHH s]^i^l-(i50)^ ti]-A>^ c}ai pbs(120)» *4^H 

^(180)iL5 %f>}31, ^£^4 3^71^(150)^- %-8r ^#7l(156)<^l 

^7)a1^ £^ cf^-ofl tfl<* jjLjq. ^Ei(i58)# 7]^ 4-§-°ll PC ^^7)(170)5 <a 

<47> PC ^1^71(170)^1 <g?m #71 ^ljE. ^, *fll ^ wlJH^(220)^l £1*11 ^ ^ 

SHMH °l#°fl 7fl2 2)cyfl ^ A)Jr <?1 7^(240)^ ^ *]JSL 

^jzfofl 4^- ^^^jzf *fl2 3}-^ ^ ^bA^s PC(H0)5 2^ ^HA] 

it ^Kb*}. ^l^ilS, PC *)H7l(170)o1H PC(llO) s^H oI-bM € 

^^1, °1 ^^l ^^71- ^ J^lHl ^^*V£^- PCUlOH ^(^h^ *flc>| 

^IJl )# ^]7>^Cf. 

<48> o)z]^. u>4^o] s]ctifl 433. 7^13 ^ ^IJ:^ ^ psp ^-g-^ PBS(120)2l ^ 

°fl ^l^H ^-elslJI z}z]- i ^ 2 ^5(122,124)1- 4^ 
<49> *1^, PBS(120)2] #gJ ^^.s M-^r 1 ^ 2 ^ ^£-<q *\}o]7) 

(190)5 ^^ElJl *1<3*1 ^H71(190)tt ^ ^^^1 ^lTi ^1^*1-71- ^T^H^t ^eafl 

7>^ *1<3*K130H1 °]7}*M l^^s ^MW. 
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<50> ol ^4, PMD }L<# (100)3 %n^S.^-B\ PMD7> ^ ^ 

o}s^ £o) t p S p ^o]i- aI^V ^c>| S «.e^| 
aH ^sl^ cfls. §c]^ ^-Ajofl, Al^ofl nq-ef PMDofl 3-§-«H JL^SLS. 

<5i> ^ > ^ofl 71^51 wfs]- ^ PMD iL^> ^*HH, PSP ^l«.(60)^ 

cf=7fl ^S. Sic}. 

<52> £ 3ofl ^. i£^o} *\}6\] ccf PSP ^-Al-a^ cf^ ^2:7}- JEA] ^ <^ 014. 

<53> JE 3°fl 5L*]s)o] 0X^0} t .g^cq ^jAl e|6|| rcf=- PSP #AjJf^ #«^(310), ^1 &| c-fl 

0} S)^^>(FR3)(320), ^ ^aVA> 7i^-(M3)(330) , #^#71(340) ^ tfl<* ^(35)1- 5. 

<54> o^Hfe Jf-Hf 7l-g-(M2)(154)-g- <M-g-^ tflA]6)] > ( 31 0)-g. A}-g-^H PS p # 

^ ^-7]<5>ji ^-Aj^-o. sf^c-Ho] s]^4iA>(FR3)(320)^ *]-a>;a| -g- 

(M3X330W 3*fl ^#0] 90£ s\#S)°] ^^A>^cf. ^ f £. 1^ = 7^ Ml(144), M2(154) 

HVAl-s|o] ^-*j-^(i80)^S ^^^l - ^-Aj«.o. f^sH #*>bH(180H 3*1) < a^ L 

^ £-7)£H *]£-a 71(190)5. ^ ^ £l i M-^x]^ &\^°± #^aJs:^ ^.Aj- ^](ioo) 

<55> S *J- ; o^ofl 7l#Sl ^-o. ol^^^ PMD J±Aj- ^*HH, ^A} ^1^71^ 

<56> £ 4 cfl igj-t^o) ^A] oflofl 4^ Ajc^A] ;*1H7]£] ^l^f*^ ^S7> £ A] S) ^ olcf. 
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<57> £ 4^H1 a}<2]- £o] t ^jofl nj-^ ^<g^ ^H7l(400)^r %^#7l 

(410), cfl^ ^Ei(420), ^ a] JH ^-(430), 2] = ^ ^o] Aljr o] 7 j.«.( 440 ) je^-^c).. 

<58> ojE^V *1<£*] *1M 71(400)3. <93€ #71(410 HI ^«fl ^71^1^5. ^ 

#£]JL i^<*J= 4^(420)1- 7^ s-^^sj.^ Aj«ol crj^r}. ^ *1 HL-^(430)^r °1 
Aljrsq. ol^oj] ^4 tillUSH WlJU^j^ = ^ ^ 3. ^ Ajfl^ca ^H^Jr 

o]7>-f-(440)« -f-^fl 7^^] ^^(130)^1 sr).E.«w ^l^^lJil- <?]7>^>£S. ^ 

<59> iE*V, ^ ^ ^A] <^H1 nq-s. ^<£A] ^1^71^ SE cfS. ^-2:5. 0 l^"°i^ *r 5^. 

<60> £ 5cfl ^ oflofl x)<^^ ^(^71^ ^7} £A]S]ol ol^. 

<6i> £ 5^7-1, ^<g^ ^cH7l(500)^ €^-£( Degree of Polarization, °}*}, DOP^JL ^ 

«") ^^(510), D0P «1 51^(520), = X)<H Aijr oi 7 >«.(53 0)1 . ^ oic}. 

<62> o] ^ .f ; xl^^i ^1^71(500)5. ^ D0P ^^-(510)<H] DOP «Hj-¥- 

(510)^ <im$. D0PS ^^tV4. D0Pwl:nPf(520)Tr DOP^ o] ^ ^ &-§: 

JE^H ^ €■ gir-l: >id^K£-ij- ^H^lJ: Si 7}-^ (530) -I- ^-Sfl x] <£#(130)°\] 

<63> ojAl-ji). ^-o] PC *\}o]^ *\)o]^*k\ -g-S^H ti_14^o] ti]^L«J1^1^4^^- 7i a]^ 

<64> o^l-ofl^ ,£tgo} Aj A ] oflofl oj-^. 3] = ^^ -g-^ ^ PMD Hcf ^ 

<65> oi-Ai 7l^*V a}sq- ^-o] ^0.(20)0!]^ ji^(fast axis)4 7i^(slow axis) 

^, ¥71] 9] *V PSP7> ^fl^tf. o] Jf p S p ^« o. ^ psp+ ^ psp.ej.jv a7 ]^-cf. 
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^-(monochromatic light)£] s>] «- ^7}^ -f-J4*H ^ #^-ft-(20H] ^Aj-^q-Jl 

<66> ^a}-^ Jf ^2}*}. PSP ^M 0 11^i ^-*l<3*r(DGD, Differential group delay) T f9l 

Al^> ^l^^Vl- $JL, ^ ^-aj 0.(20)1- *3r*r ^ PC(110)« 7^ PBS(120)^ ^12 ^aJ-o] 
sJ-^HH Sj*} ^>(FR2)sq- 7l^(M2)^: ^-fKr^ ^#71(156)5. #^#7l(156H 

<67> 5,(6>) = (l-/?) 2 a <) 2 / 0 2 {(a 4 + 6 4 + 2<7 2 6 2 cosa>r / )|F(<y)| 2 + 4a V|//(a>)| 2 cos 2 ^r, 

[^iJ-Xj 2] - 4«6 cos a o r f ■ Re[(a 2 exp(j cor f ) + b 2 )F{w)H ' (co)] } 

<68> ^7}^] F(a>)2\.H(G>)^ yj^yj- C os 2 (A«K/)/2)<2}- , C os(A^ + r)/2)cos(A«((/)/2)0) ofl ^^(Fourier 

transform)oli, a = cos^ 0 cos^ > b = sin0 o sin^o]cf . A^(0^ 9]^- ^^7}°] J£ir|-S( waveguide) 
A H^ ^K^M^I, ^ #^2Hr, a ^ ^-B-^, Rxr 7l-t-(M2)^ aVA^, ^ % 

^-Jf <im%2) ^-R-^ ji^^(PSP+)ol ol=^ z}-o1ji ( 0^ ^4,^0. ^^^-o) psp+ 

<69> PMD ^-^1^ 4 ^ ^^£.0} Aj-Ol^ (insertion loss )^. ^-A]^nV^c}-J7 7)-^ 

*}a14. 4^, *ll 1 ^5.(122) ^ *ll2 ^S(124)«flA^ a>A>^ Ajjr^-o} ^7]^ 3^ 
7l ^sfl^, ^2 ^3.(124)^ tiVA]-^ M2(154)<H1 £)*fl 1-Ri&# 30. ^4 

"S-f-tr ^* *IU ^(122)^ ^^^r> £ ^. ^Tfl ^ ^o] 3g_a.^c11 , o]t <fl 3. 

JlsL^r 7>^ ^l^^i(130)5l ^ £^ ol-g-^}^ 34 ^i]7l# ^1 SL^ *fl2 

^^(122,124)^1 afl*l*H S^*Hr ^ -f-o] A]~g-^ + oiq. ojtil^ o.^ ul B E)-«y(bit 
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time) 6 ] T91 PRBSCPseudo random bit sequence) NRZ 3MeJ- ll^Aij^l tflSfl F(a>)^ sinctHr 
1- 7}*)^ f = n/T(n = \,2X.)6\]^\ 0$ 7\^A . 

<70> £ 6o fl o]^*V ^ 10 GHz<M ^ ^6\] 4= 5,(0))^ ^Sj-# t-fE^ ^-2flH7l- 

5^. -£ 6^1 ^l^o] 9X^°], W^r * = «^/2(« = o,i,2,...) olH 3^3H 

^ 5^. ^ PSP^^r^l PBS^l ^ ^Jlf ^^tII z]-z| 4^. ^-^7]- 

°l^tr ^^ < y 311 = ^4^^- 71*1 ^1 3^ ^ ^ = ^/2(n = 0 ) l,2,...)slJi ol-eH, ¥ PSP ^-g- 

£ PBSU20H1 ^*fl z]-4 -g^sH ^ s q-g. ^sf n]-^ ^l^^l ^cf. 
<7i> £ 7^ lOGHz^^] 20GHz, 30GHz^l^ 0 °)) 4^- s.o*)^ ^5r# M-Bf^ ZL2fl = 7]- £a]£)<^ 

5^. £ 7°]}*]^ 20GHz, 30GHz^^£ PSP ^E}* PSP ^°1 7}-^# iL^Jl ^cf. 
<72> tilH E}<y<Hl ufl*V |as a]7> 0.5<£l RZ 3H£] ^i^jro] ^ o-cHlfe PSP ^3°1 7prtb 

^l^Sf^r^ / = 2«/7(« = l,2 s 3,...) 7 }. ^cf. o]e^ AjAlTl PSP 4^lHl£: Al^>^ 

PIM5L ^ PSP^^-ol -g-^7} SJJE^ -ff*H^^k 

<73> fV^l, ^ PSP^£- 4^ *fll ^5.(122) ^ *fl2 ^5(124)1- trfe)- ^l^^ji *Ya} 

cfA] PBS(120)1- -f-tfl T=f#<Hl, #^(180)^- ^^>^ ^1^71(190)5. <^ 

<74> *1<£A1 ^H7l(400)7> £ 4^1 f2S oJifLo^l:^ o., ( 180 ) «-El #^#7l 

(410)5. <g ^ ^I^JJLS. 4^ ^ ^^B^* ^ oluf. PRBS 
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<75> [^*VAl 2 ] 5 2 ( 6 ;) = Ar 0 2 J R 2 ao 2 7 o 2 [l-sin 2 2^sin 2 (6;r/2)].|F( <y )| 2 

3- ^ SZtf. a}7H ^ ^ o. pgpT/ ^ ^ ^ H 

X\ ^Alfl DGD r ^ 4- DGD<#-§- M-Bfvflcf. ^-2^o1ji 

♦ S^IW. ^sflA^ & pmd <£ r7> 0°1 £)^o> ^Vcf. o] xcfl , -ij-^s}- 

It ^7fl s)^ %o]t\-. ^filsflo) ^ ^ r =«//(» = u,3,..) <Hl^i£ ^(<y)7> r = 0<*j)^£). ^-o] ^ 
«-§• iL<*]i=Hr ^HH*}. ^r, 2<M #a} ^j^7> 5GHz <?! % + ,T7\ 200ps°lH£ 

<77> o]e^ £1^ ai^s. « o v^^7i ^sK- 5 GHz^-f # DGD°^ ^^7> lOOps^} 

^ ^ #7>^cf. 
<78> *}c£^ 7ll^7l(500)7> £ 5<H1 ojJfLo^j^ ^-foflfe, D0P tijJS^- 

(520)7> D0P!- wlJH^ d\ ^ ^ sjcyfl ^oj- 

•i- 7]-^ ^1^^(130)^1 <y7H>£^- £]2=yfl ^H^JJi ^]7>^-(530)^l ^^8: *fl^i}. 
<79> PRBS NRZ^lJl^ r7> OAS DOP^r ^7>*Vcf. 4^ D0P7> € 

r ^ 0°1 ^f^jiS. I^Jif <*7il sit}. 

<80> ^ > ^ ^ PMD ^ ^-^](ioo)oilAl ^ ^S(122,124) #<EH1 ^^1^ sj-e}- 

^^71^(140,150)^ ^#-g: 90S 3^*1^ aU^tf. PBS(120H S^Hr ^#4, o] 
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nM zl ^st ^]i4 PBS1- -i-^ ^^8r, ^ ^soil 3*RV 

°1 a^s. ^^ojcf. o] ^i=. ^i^KJones matrix) c»l-g-^H 

1" <r ^5.4M) 3*1 *V *}]h^ ^(unitary matrix), 90S 5)^1 



«a^r *J" A o V 9051S. ojs^ ^ ZLEiH.^ tiVAf £ is] 

pbs(120)# ^-«fl ^ ^^(180)^1 ^yis.s. f&tW) ^4. *U ^ *fl2 ^ 

^ ^-7], ^^--fr^l 3M3-fKPMF, Polarization Maintaining Fiber) ^ o>v) 

Sf, ^SJEL ^-fKSMF, Single Mode Fiber)£ a>^-o] 7>^*H , A]i 

gs] o>^^4 i^-trcf. 

^-^fe °H1 tr^^r ^-S- o>qji cf-g-o] ^^rt ^*}ul £ 71^ 7fl^ 



<81> 
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= ^-frs. A>-g-^- ^ 5>M J£#7ls] Jl^4 a]51^# ^ oicf. 
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^^^-6-* ^Sfl ^IJl^ ^^-o) Aj-Efl^ tij-^ ^^-S^7l; 

^1 ^l^-ZL, X]2 ^^^--8: X]2 Z]-ZJ- ^, A ^3-2) 

41-71 ^1 ^^^-ofl ^1^1^^- 7}^0_$. °l7\-s}xr 7}#X\<£# 

^7) m 7>^ X]^^C. S a_ E ^ ^£ Aj^ Z}-J=j^ Sl^A]^^ tiVA]-^ 

^71 *fl2 ^*3*Rr >j| 2 W^-g- # ^ Sj^Ul^ 0>A>5>ZL, M- 

°l*Rr S^7l Xl<H7l; 
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-*7l #^0.5.^ « 7) ^ ol-g-^ 4>7l 7>^ 7l<3*}* ^<H*H 

2] 

#71 ^1 1 ^5.<hi ^cfloi Bj-^c-floi sj^i^ ti -§--§- m 

3] 

^11 ^Hl &°H, 

JES 5)^7]^ ti>A>^J7 ( HLjzj-X)^ Sl^Tl-i;; 

#71 ^71 *\3L # ^ ^SK- ^^M^r cfl^^^Bl 
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#7l 31 71 a] J: # ^ ^4^1 tA^^e] 

5] 

#7l ^^"2:^71 ^l<H7l^ ( 

#71 ^##Bfl ^A]«- S «Ei Aljro] ^ U ^^^4 ol^ofl Al^o] jjj|2 

#71 2^7H1 ^^^^HAlsl- o]7l-<5Kr *fl<H<03L ^7]-^- 

6] 

i %hi 5a°H. 

#71 ^}o]7]^, 

#71 ^-S)-^ 0_S-^-Ei ^-71^ Aljr-gvg- ^7lA]Jl^ ^€-*>^ %%%7}; 
#7l #71 A]Jr # ^ i^B^ <*WRr cfl^-^4^Ei ; 
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%?] tfl^ ¥4 ^^H o^^H <^4€ XU xl2 

[^"t 7] 

-*7l XH^, 

^7} &7)Q ais^s] ^*Rr 

A cM ^£ ^lll ^#5.4 °]*H1 =§=^^ xl 2 ^-f^i- tiling 3g^- £ ^ 
8] 

^-71 2:^71 XH7l^ ^7) 7.)<£^ ^]o] 7 )^b\ ^S\o] ^^^SLsL ^-fr^TT £ 

9] 
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a) ^7] ^ #^-fr» ^1J:#^ ##£) ^-Eflsq. wj-^ ^s^Hl o}sfl 

^SHr #31; 

£3*H, *fll ^#^>JL, ^-71 ^2 *fl2 

o]tfl cfX| ;l^-*H #3^5. ^^*>fe #31; 
#3-^ 9l7\is}±t #31; 

^ Sj^A]^^ #A}*}^ cjT^]; 

-33 4m i4^^i^ 1=^7^ #31; 

f) ^71 ^#^Efl #Al«-3L«-Ei 3f>^# #7}2*<£ ^^fZL, O] #7)*\°} 

^1^1- ^1-g-^H A oM ^Jl^ ¥ 7H^1 *V ^^^-Aj-tfl7]. ^^-2:^71 ^H^H ^ sfl #7] 

h) ^71 # -£-ii-7l5L-!f Ei ^S)o] A o V 7 ] ^ *l^*Rr ^IJl^ ^^o\) 

2)^ ^7}^ #31; ^ 

i) ^*V^O. S «. E i -g-71^ ^|jL^hg- Oj-g-^c^ A]Jr^o| Aj.71 ! 
7l *fl2 ##^-g-£] Al^> *l<g*}~I- ^171^ #31 
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10] 

A oM e) #31tt, 

A o V 7l ^2 2l*8*Kr *fl2 ^ Z]-£5. 5\#5\o] tiU}£]j7, uj-x^ 

#31; 

A oM ^7] A1JL<2] ^ ^ ^ ^sK= ^)4 A 1 ?1tt #31 

11] 

A oM e) #31tt, 

^■71 *fl2 ^SS ^<5Rr ^12 ##^£-g- oj-g-^ «- 7 l ^ ^4^1 ^lfe #31; 

^71 f"43: ^ n^S. #A>^ #7fl; 

^-7) ^^o.S«-E-l &7m. f|- #7] *\3LS. #^Rr #31; £ 

^"71 ^7l AlJrSj ^ i^B^ # ^ o. c^s[X\7}^ #7)) 

12] 

^119%H1 SU^I, 
^71 f) #3m, 
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13] 

#71 i) #7fe, 

^7l ^-^^ iLS^Ei ^-71^ ^Jl^ ^I-JQJlS. tfl^>^ cj^l; 

#7} 0^4^ Ajjro] ^! ol^ofl 7112 ulSwRf ^711; 

#7] til H7 ^4 ^! xje^sj- 7112 ^ €■ Ai^^ £ s. 7>^xl<^A]cil 

^M^S* ^HH, ^1-71 »ll ^^^-4 ^V 7 | ^12 Ag^-g^ Al^l<g^# 71l7lS}5=-It 

14] 

^"71 i) ^-711^, 
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A oM #*}-bH o^H-Ei a]^^ ^3*Hr 

<#7] afll 3g^5L<4 o}^ofl *fl 2 tiling ^Tfl; ^ 

15] 
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